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INTRODUCTION 


The  F-5E  is  a  twin  engine,  single-place,  supersonic  fighter  powered  by  General  Electric  J85-GE-21 
engines.  The  aircraft  is  manufactured  by  Northrop  and  code  named  the  International  Fighter.  The 
AF32A-18  noise  suppressor  was  built  by  General  Acoustics  Corporation  to  provide  noise  level 
reduction  for  all  F-5  aircraft  during  ground  runup  operations.  This  volume  provides  measured  and 
extrapolated  data  defining  bioacoustic  environments  produced  by  this  aircraft  in  this  suppressor 
system  during  ground  runup  operations.  Such  data  are  essential  to  evaluate  ear  protection 
requirements,  limiting  personnel  exposure  times,  voice  communication  capabilities,  and  annoyance 
problems  associated  with  ground  runups  of  the  F-5  aircraft  operating  in  the  AF32A-18  noise 
suppressor. 

This  volume  is  one  of  a  series  published  by  the  Aerospace  Medical  Research  Laboratory  (AMRL) 
under  the  same  report  number  (AMRL-TR-75-50)  as  a  multi-volume  handbook  that  quantifies  the 
noise  environments  produced  at  flight/ground  crew  locations  and  in  surrounding  communities  by 
operations  of  Air  Force  aircraft  and  ground  support  equipment.  The  far-field,  community-type  noise 
data  in  the  handbook  describe  the  noise  produced  during  ground  operations  of  aircraft,  ground 
support  equipment,  and  other  ground-based  equipment  or  facilities. 

Volume  1  of  this  handbook  discusses  the  objectives  and  design  of  the  handbook,  the  types  of  data 
presented,  measurement  procedures,  instrumentation,  data  processing,  definitions  of  quantities, 
symbols,  equations,  applications,  limitations,  etc.  Volume  2  provides  a  method  and  data  for  adjusting 
the  handbook's  far-field  noise  data,  which  are  for  standard  meteorological  conditions  (15°C 
temperature,  70%  rel  humidity,  0.760  meters  Hg  barometric  pressure),  to  derive  comparable  data  for 
other  meteorological  conditions.  Refer  to  Volumes  1  and  2  (references  1  and  2)  for  such  information 
because  it  is  not  repeated  in  other  handbook  volumes. 

A  cumulative  index  lists  those  aerospace  systems  contained  in  the  handbook,  and  identifies  the  specific 
volumes  containing  each  type  of  environmental  noise  data  available  (i.e.,  inflight/flight  crew  and 
passenger  noise,  near-field/ground  crew  noise,  far-field/community  noise).  Volume  numbers  are 
assigned  sequentially  as  individual  volumes  are  published.  This  index  is  periodically  updated  as 
individual  volumes  are  published  and  is  available  upon  request  from  AM»lL/BBE,  Wright-Patterson 
AFB,  OH  45433.  Organizations  on  the  distribution  list  for  the  handbook  will  automatically  receive  a 
copy  of  each  updated  index. 

Direct  any  questions  concerning  the  technical  data  in  this  report  and  other  handbook  volumes  to: 
AMRL/BBE,  Wright-Patterson  AFB,  OH  45433;  AUTOVON  78-53675  or  78-53664;  Commercial 
(513)  255-3675  or  (513)  255-3664. 


1.  Cole,  John  N.,  USAF  Bioenvirunmental  Noise  Data  Handbook  Volume  l:  Organization,  Content  and  Application, 
AMRL-TR-75-50  ( 1 1,  Aerospace  Medical  Research  Laboratory,  Wright-Patterson  Air  Force  Base,  Ohio,  1975. 

2.  Cole,  John  N.,  USAF  Bioenvironmental  Noise  Data  Handbook,  Volume  2:  Procedure  to  Evaluate  Effects  of 
Non-standard  Meteorological  Conditions  on  Far-Field  Noise,  AMRL-TR-75-50  (2),  AMRL,  WPAFB,  OH,  1975. 
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NEAR-FIELD  NOISE 


MEASUREMENTS 

AMRL  acquired  near-field  noise  data  on  the  AF32A-18  noise  suppressor  system  during  ground  runup 
operations  of  the  F-5E  aircraft.  For  these  tests  the  aircraft  was  located  in  the  AF32A-18  noise 
suppressor  at  Nellis  AFB  with  no  significant  reflecting  surfaces  in  the  vicinity  except  the  ground 
plane.  Table  1  gives  the  surface  meteorological  conditions  and  the  four  engine  power  conditions.  The 
ground-crew  chief  selected  power  conditions  and  near-field  locations  generally  used  during  routine 
maintenance  or  engine  runup  for  preflight  checks. 

At  each  near-field  location  a  test  engineer  randomly  moved  a  hand-held  microphone  in  and  around 
each  location,  probing  all  areas  where  a  crew  member’s  head  would  normally  be  located.  He  recorded 
all  the  noise  samples  on  magnetic  tape.  During  analysis  of  each  sample,  he  determined  the  one-third 
octave  band  root-mean-square  sound  pressure  using  a  4-  or  8-second  integration  time  to  derive  a 
power-averaged  level  for  each  location.  Figure  1  shows  the  two  near-field  locations  where  ground  crew 
are  usually  located  for  maintenance  and/or  preflight  checkout  operations.  Estimates  of  noise  levels  at 
other  locations  are  difficult  in  the  near-field  since  the  noise  source  is  spatially  distributed,  i.e.,  not  a 
point  source.  The  noise  levels  at  near-field  locations  can  vary  widely  depending  upon  relative  distances 
from  each  noise  source  (intake  noise,  exhaust  noise,  panel  resonances,  internal  engine  noise  through 
the  engine  wall,  etc. ). 

Table  1  lists  the  numerical/alphabetic  designators  used  on  the  data  pages  in  this  report  to  identify  the 
measurement  locations  and  test  conditions.  For  example,  the  designator  1/A  means  ground  crew 
location  1  and  test  condition  A. 

RESULTS 

The  measured  data  presented  in  Table  2  define  the  sound  pressure  levels  (SPL)  produced  by  the  F-5E 
aircraft  in  the  AF32A-18  noise  suppressor  at  the  two  ground  crew  locations.  This  table  includes  the 
overall,  1/3  octave  band,  and  octave  band  levels.  From  these  data  one  can  calculate  the  variety  of 
measures  given  in  Table  3,  which  are  widely  used  to  assess  the  effects  of  noise  on  personnel  and  their 
performance. 

All  near-field  data  are  the  meteorological  conditions  at  the  time  of  test  but  are  valid  for  all  typical 
airbase  meteorology  because  of  the  short  sound  propagation  distances  involved. 
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TABLE  1 


MEASUREMENT  LOCATIONS  AND  TEST  CONDITIONS 
FOR  NEAR-FIELD  NOISE  MEASUREMENTS 


F-5  Aircraft  Suppressor  Ground  Runup,  Nellis  AFB  Survey 
Test  <*77-746-001 ,  7  September  1977 


Ground  Crew  Location 

1. 

2. 

Aircraft  Engine  Operation 

A. 

B. 

C. 

D. 

Meteorology 

Temperature 
Bar  Pressure 
Rel  Humidity 
Wind  —  Speed 
—  Direction 


Trim  Check  Position 
Leak  Check  Position 

Idle  Power  (50%  RPMI 
80%  RPM 

Military  Power  (101%  RPM) 
Afterburner  Power 


34  C 

.712  M  Hg 
21% 
Calm 
Calm 


Figure  1.  Near-Field  Measurement  Locations 


FAR-FIELD  NOISE 


MEASUREMENTS 

AMRL  acquired  the  near  and  far-field  data  during  a  1-  2-hour  test  period,  thus  keeping  similar 
meteorological  conditi  ns.  Figure  2  shows  the  aircraft  in  the  suppressor  and  its  orientation  relative  to 
19  microphone  measurement  sites  on  a  semicircle.  The  center  of  the  100  meter  radius  semicircle  used 
in  surveying  the  AF32A-18  suppressor  was  on  the  ground  directly  below  the  center  of  the  exhaust 
stack. 

Table  4  provides  cockpit  readouts  of  engine  characteristics  (%  RPM,  iuel  flow,  etc.l  for  each  power 
setting  used  in  the  far-field  tests.  Also  listed  in  this  table  are  the  surface  meteorological  conditions 
during  data  acquisition. 

All  19  microphone  measurement  sites  are  in  the  acoustic  far-field  of  the  source  where  the  sound 
wave-fronts  spherically  diverge  and  the  noise  source  may  be  regarded  as  a  point  source. 

A  portable  microphone /tape-recorder  system  was  used  to  sequentially  record  the  noise  at  each 
far-field  location.  The  microphone  was  attached  to  a  hand  held  pole,  pointed  at  the  source  (0°  angle  of 
incidence)  ind  vertically  scanned  from  0.5  to  3  meters  for  a  period  of  5-10  seconds  during  data 
acquisition  at  each  microphone  location.  These  samples  were  then  time- integrated  to  derive  a 
root-mean-square  sound  pressure  level.  Vertical  scanning  and  time-integrating  together  reduce 
anomalies  frequently  present  in  data  acquired  by  a  fixed  height  microphone. 

RESULTS 

Table  5  lists  the  overall  and  1/3  octave  band  SPL  measured  at  the  far-field  locations  under 
meteorological  conditions  at  the  time  of  the  test.  Data  in  all  other  figures  and  tables  are  based  on  these 
levels.  These  data  were  normalized  to  100  meters  distance  and  standard  meteorological  conditions  (15 
C  temperature,  70%  relative  humidity,  0.760  meter  Hg  barometric  pressure)  and  used  to  derive  the 
graphic  data  in  Figure  3  which  provides  a  compact  summary  of  the  far-field  noise  characteristics  of  the 
F-5E  aircraft  operating  in  the  AF32A-18  noise  suppressor  in  a  standard  format. 
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Estimates  of  the  noise  levels  for  intermediate  power  settings  (e.g.,  90%  RPM)  and/or  different 
number  of  engines  operating  (e.g.,  single  engine)  can  be  determined  as  explained  in  Volume  1  of  this 
handbook. 

Figures  4  through  10  are  sets  of  equal  noise  contours  describing  seven  different  measures  of  noise  as  a 
function  of  angle  and  distance  from  the  source  for  standard  day  meteorology.  They  are  respectively, 
overall  sound  pressure  level,  C-weighted  sound  level,  A-weighted  sound  level,  perceived  noise  level, 
speech  interference  level,  permissible  exposure  times  for  personnel  and  octave  band  sound  pressure 
levels. 

Data  excessively  influenced  by  spurious  background/electronic  noise  were  eliminated  from  all  figures 
and  tables. 

Test  personnel  performed  noise  surveys  during  quiet  periods  when  the  background  noise  was  minimal, 
e.g.,  early  in  the  morning  when  no  other  aircraft  or  engine  test  stands  were  operating.  Data  eliminated 
because  they  were  near  the  background/electronic  noise  were  generally  not  sigc-ficant  because  the 
levels  were  so  low. 

Volume  2  of  the  handbook  describes  the  influence  of  meteorology  on  far-field  noise  environments,  and 
provides,  if  required,  the  factors  necessary  to  adjust  the  handbook’s  standard  meteorological  day  data. 
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Figure  2.  Far-Field  Measurement  Locations  at 
Nellis  AFB,  NV 
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BASED  ON  CALCULATED  SPL  SPECTRUM  UNDER  PROTECTIVE  DEVICE 
ADDITIONAL  EAR  PROTECTION  REQUIRED. 


TABLE  4 


TEST  CONDITIONS 

FOR  FAR-FIELD  NOISE  MEASUREMENTS 


F-5E  Aircraft  In  The  AF32A-18  Noise  Suppressor,  Ground  Runup 
Nellis  AFB  NV 


Aircraft  Engine  Operation 

80%  RPM  One  Engine 

80  %  RPM 

SAA  p  POT 

800  LBS/HR,  Fuel  Flow 

Military  Power  One  Engine 

101  %  RPM 
670C.EGT 
3500  LBS/HR,  FF 

Afterburner  Power  One  Engine 

101  %  RPM 
670  C,  EGT 
8000  LBS/HR,  FF 


Meteorology 


Temperature  34  C 

Bar  Pressure  .71 2  M  Hg 

Rel  Humidity  21  % 

Wind  —  Speed  Calm 

—  Direction  Calm 


* 


•H 

1 

V 

V 

V 

V 

V 

y 

V 

V 

V 

y 

y 

V 

V 

•• 

O 

9 

© 

ro 

4 

e 

O' 

-t 

10 

10 

© 

© 

•H 

fs 

* 

© 

fs 

rs 

ro 

V0 

« 

<o 

0 

© 

© 

CM 

vi 

© 

z 

O 

1 

CO 

Ps 

n~ 

© 

n- 

rs 

fs 

rs 

S- 

© 

© 

© 

© 

© 

s 

.* 

•4- 

4 

4 

4 

4 

4 

4 

4 

ro 

O 

o 

1 

9 

vl 

M 

0 

1 

►- 

4  4 

9 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

y 

y 

<* 

•  fs 

«o 

1 

Q 

ro 

i0 

O' 

to 

4- 

■t 

CM 

© 

vi 

O' 

© 

J- 

o 

vi 

CM 

<o 

fs 

fs 

o 

H 

• 

© 

co 

4 

ro 

4 

o 

H  | 

K 

CM 

1 

K 

N- 

Is 

N- 

fs 

K 

fs 

fs 

© 

© 

© 

© 

© 

© 

© 

© 

4 

© 

© 

4 

4 

4 

4 

ro 

0 

M 

fs  t-4 

1 

vi 

U_ 

rs  o 

a 

9 

M 

< 

UJ 

1 

V 

V 

V 

V 

V 

V 

V 

V 

y 

1- 

O  l- 

CO 

UJ 

I 

a 

CM 

4 

r* 

C0 

ro 

© 

O 

© 

Ps 

CM 

© 

© 

© 

o 

ro 

ro 

© 

fs 

C0 

CM 

CM 

0 

© 

N. 

fs 

4 

Z 

ui  wr 

u 

1 

iD 

fs 

N- 

n- 

rs 

is 

rs 

© 

© 

© 

© 

© 

© 

© 

© 

© 

-*■ 

■* 

4 

© 

© 

© 

© 

© 

4 

ro 

CO 

w 

Z  (d  3 

4 

«x 

1 

rl 

o 

o  >-  ar 

vi 

a 

1 

M 

• 

V 

V 

V 

V 

V 

V 

V 

V 

a 

—» 

a 

1 

a 

ro 

J- 

r^ 

co 

CM 

■* 

o 

© 

rs 

CM 

o 

© 

© 

CM 

ro 

CM 

© 

© 

ro 

ro 

CM 

© 

0 

« 

© 

ro 

i 

i 

• 

1 

in 

vi 

N- 

fs 

n- 

fs. 

rs 

rs 

rs 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

4 

ro 

0 

i 

i 

9 

9 

V 

V 

y 

y 

y 

y 

i 

1 

•4 

<4 

10 

»0 

|S- 

ro 

j- 

▼4 

O' 

a 

© 

O' 

© 

© 

ro 

o 

CM 

4 

0 

CM 

ro 

© 

4 

to 

i 

1 

4 

rs 

rs 

n- 

r- 

IS 

rs 

rs 

© 

n. 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

4 

ro 

0 

i 

i 

i 

0 

T 

9 

9 

9 

H 

V 

V 

V 

V 

V 

t 

o 

Z  .V 

« 

O 

© 

cn 

<D 

<x» 

ro 

© 

© 

H 

o 

O’ 

•3 

© 

N- 

ro 

O 

o 

O 

vi 

vi 

CO 

vi 

CO 

t4 

vi 

4 

l 

9 

PO 

rs 

rs 

r*» 

n. 

rs 

rs 

rs 

rs 

rs 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

4 

© 

4 

4 

ro 

0 

l 

4 

CM  4 

1 

vi 

• 

I 

ro 

vi  CM 
Ps 

• 

1 

V 

V 

V 

V 

y 

V 

l 

• 

9 

o 

0 

ro 

ro 

-t 

rs 

CM 

o 

© 

rs 

ro 

O' 

© 

fs 

© 

CM 

© 

*4 

O 

'3 

w 

rs 

to 

CM 

l 

$ 

<VI 

0 

fs 

ts 

fs 

fs 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

4 

ro 

0 

i 

it 

It  II 

9 

9 

i  >- 

co  a 

1 

V 

V 

V 

V 

V 

y 

V 

V 

V 

V 

1  o 

CO  »H 

1 

© 

CM 

4 

10 

ro 

CM 

© 

jr 

ro 

H 

o 

O' 

© 

© 

CM 

ro 

a 

© 

<0 

© 

IS 

© 

© 

ro 

0 

CM 

4  O 

UJ  z 

9 

vi 

fs 

Ps 

n- 

N. 

0. 

rs 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

.4 

4 

4 

4 

4 

4 

4 

ro 

0 

I  J 

or  3 

1 

vi 

1  o 

0.  X 

9 

1  Of  a 

9 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

y 

V 

V  V 

1  o 

z 

X  4 

1 

— .  a 

CM 

4 

s0 

© 

CM 

a 

© 

ro 

ro 

O' 

© 

© 

vi 

CM 

CO 

fs 

IS 

© 

0 

© 

0 

CM 

0 

©  © 

CM 

1  UJ 

Id 

<  UJ 

I 

CO  O 

fs 

rs 

N. 

n* 

rs 

fs 

rs 

© 

© 

© 

© 

© 

© 

© 

© 

© 

4- 

4 

4 

4 

4 

4 

4 

ro 

ro  ro 

0 

1  H 

1- 

CD  X 

9 

td  H 

1  d 

1 

UJ 

1  Z 

• 

of 

V 

V 

V 

V 

v 

V 

V 

V 

V 

V 

V 

1 

1 

O  a 

ro 

ro 

ro 

10 

a 

a 

O' 

CM 

ro 

ro 

o 

© 

is 

CM 

ro 

fs 

CO 

o 

© 

© 

ro 

CM 

rl 

tC 

1 

■"* 

9 

1 

id  © 

o 

K 

rs 

n- 

rs 

rs 

rs 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

4 

4 

© 

4 

4 

© 

© 

4 

ro 

0 

• 

1 

9 

1 

V 

V 

V 

V 

V 

y 

y 

y 

V 

V 

V 

1 

a 

1 

id  © 

CM 

10 

10 

10 

vi 

CM 

© 

© 

© 

© 

vi 

© 

© 

© 

vi 

ro 

© 

fs 

N. 

© 

o 

© 

© 

co 

4 

ro 

CM 

1 

UJ 

1 

_J  « 

r*. 

r- 

rs. 

n* 

rs 

rs 

© 

© 

© 

o 

© 

© 

© 

© 

© 

© 

-*• 

4 

4 

4 

© 

4 

4 

4 

4 

ro 

0 

1 

CO 

1 

CD 

1 

CO 

1 

Z 

1 

z 

UJ 

• 

< 

V 

V 

V 

V 

V 

y 

1 

0- 

0T 

1 

o 

4 

ro 

■t 

-* 

d 

a 

K 

© 

© 

© 

CM 

O' 

O' 

0 

© 

CM 

a 

o 

H 

ro 

ro 

© 

CO 

4 

CM 

-• 

1 

x 

a 

9 

N. 

rs 

K 

r- 

rs. 

rs 

rs 

0 

© 

© 

© 

© 

© 

© 

© 

© 

•0 

© 

© 

© 

© 

© 

© 

4 

4 

4 

JO 

0 

1 

N* 

3 

1 

• 

O 

<50 

1 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

y 

y 

y 

y 

V 

V 

V 

y 

y 

V 

y 

1 

«o 

w 

1 

o 

cn 

vi 

0J 

>0 

© 

ro 

CM 

© 

© 

© 

O' 

© 

© 

© 

4 

4 

4 

4 

CM 

CO 

rs 

1 

•d 

1 

V0 

•0 

r*- 

N. 

S0 

© 

© 

© 

© 

© 

© 

© 

© 

© 

•* 

4 

4 

4 

4 

4 

4 

4 

ro 

rs 

1 

CL 

Z  0. 

1 

1 

3 

*H  3 

1 

• 

Z 

0  Z 

1 

V 

V 

V 

V 

V 

V 

V 

V 

V 

y 

y 

V 

y 

V 

V 

V 

V 

V 

V 

cn 

1 

3 

Z  3 

• 

o 

rs 

'M 

a 

O' 

« 

* 

-t 

CM 

co 

© 

© 

© 

CM 

© 

vi 

r- 

© 

0 

«o 

0 

ro 

CM 

4 

o 

N 

a 

9  “ 

O' 

id  O' 

1 

© 

V0 

n- 

n- 

d 

© 

© 

© 

© 

© 

© 

© 

© 

© 

J- 

© 

4 

4 

4 

4 

4 

4 

4 

4 

fs 

s» 

1  Z 

1 

1  o 

UJ 

»u  o 

1 

4 

1  M 

Z 

_l  z 

I 

V 

V 

V 

V 

V 

V 

y 

V 

y 

V 

Ul 

•  H 

»-« 

0  3 

1 

o 

o 

CM 

o 

O' 

O' 

© 

O 

O' 

vi 

© 

rs 

© 

rs 

© 

© 

CM 

o 

o 

Cl 

eo 

aO 

N. 

CM 

vi 

© 

» 

1  «* 

0 

z  o 

1 

4 

rs 

rs. 

rs 

10 

© 

© 

rs 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

4 

4 

4 

4 

ro 

fs 

Ui 

i  a 

Z 

»H  X. 

1 

4 

1  UJ 

UJ 

CO  o 

I 

i  a 

1 

V 

V 

V 

V 

V 

V 

y 

v 

y 

y 

y 

UJ 

I  o 

f 

© 

CT> 

CM 

© 

© 

O' 

© 

© 

CM 

© 

fs 

O' 

rs 

vi 

vi 

© 

© 

to 

O 

© 

rs 

co 

co 

H 

CM 

o 

a 

to  | 

1 

ro 

0 

rs 

S0 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

4 

4 

© 

4 

4 

4 

4 

4 

ro 

rs 

3 

c*  »  «- 

■— »  w 

l/l 

UJ  9 

1 

CO 

h  • 

1 

V 

V 

V 

V 

V 

V 

y 

y 

V 

y 

y 

y  v 

IaJ 

UJ  1 

1 

© 

O' 

H 

© 

rs 

© 

t4 

© 

O' 

O' 

© 

CM 

O' 

CM 

CM 

CM 

© 

4 

CO 

vi 

© 

© 

fs  CM 

o 

u# 

z  • 

9 

CM 

0 

K. 

N- 

«0 

fs 

K 

© 

© 

© 

© 

© 

© 

© 

.* 

© 

© 

© 

© 

© 

© 

4 

© 

4 

4 

ro  ro 

K 

a  a  1 

1 

a  z 

a  » 

1 

V 

V 

V 

V 

V 

V 

y 

v  y 

z  < 

UJ 

1 

o 

O' 

*4 

vi 

rs 

ro 

© 

© 

ro 

CM 

o 

a 

© 

CM 

CM 

ro 

CO 

Is 

ro 

ro 

4 

o 

© 

© 

3  00 

1  - 

X 

X 

I 

M-l 

*0 

K 

fs 

V0 

rs 

fs 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

4  ro 

fs 

o 

I- 

o 

1 

co  id 

II  1  o 

CO 

» 

> 

a  UJ 

Z 

CO  w 

1 

V 

V 

V 

V 

V 

V 

y 

y  v 

o  <t 

d  »  -5 

M 

UJ  CM 

UJ 

1 

a 

0 

CM 

© 

© 

ro 

■t 

© 

ro 

vi 

H 

O' 

a 

O' 

CM 

ro 

CM 

*4 

© 

© 

fs 

ro 

© 

0 

o 

vi  0 

O 

UJhU  I  O 

a  i 

(O 

1 

0 

n- 

N- 

fs. 

© 

rs 

K 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

4  ro 

0 

O’  o 

Z  1  3 

H- 

a  uj 

H-l 

9 

301  1  W 

U. 

a  0 

o 

1 

CO 

♦“  1  \ 

<t 

3  9 

z 

1 

«*  ro  co  i  id 

t* 

to  © 

1 

Ul  N 

w  1  O 

o 

® 

Q 

1 

iho  i  q; 

O: 

CO  "0 

-1 

1 

1  3 

vi 

UJ 

» 

10 

4 

1  o 

«* 

HC 

1 

C5  ~ 

• 

4 

1  CO 

u. 

» 

UJ  fsi 

10 

»-4 

o 

© 

ro 

o 

© 

© 

o 

O 

o 

© 

o 

0 

t3 

o 

0 

O 

0 

0 

0 

0 

o 

0 

o 

0  O 

«X 

M 

1 

UJ 

CM  *-i 

1 

X  X 

CM 

ro 

10 

© 

© 

O 

M 

© 

o 

© 

vi 

o 

o 

ro 

a 

O 

© 

o 

o 

a 

© 

o 

O 

o 

©  o 

Of 

UJ 

•  'd 

© 

CO  o 

Of 

1 

u.  — 

t4 

Vi 

vi 

CM 

CM 

ro 

© 

\0 

© 

o 

CM 

«0 

o 

© 

■H 

o 

o 

ro 

a  o 

UJ 

4  .M  1  CO 

1 

u.  z 

< 

9 

rl 

w-4 

CM 

CM 

ro 

4 

© 

0 

0  O 

> 

CD  — 

'  1  w 

u. 

4  UJ 

u. 

1 

H 

o 

•* 

1  o 

1 

1  z 
1 

9 

9 

12 


LEVEL  CORRECTEO  TO  REMOVE  BACKGROUND/EL t CTRONIC  NOISE 


LEVEL  CORRECTED  TO  REHOVE  SACKGROUND/ELECTKONIC  NOISE 


m 

t* 

O 

■ 

1 

1 

e 

0 

0 

90 

0 

K 

0 

4 

0 

CM 

p- 

PO 

0 

4 

e 

CO 

e 

O 

O' 

0 

in 

w 

<o 

0 

M 

CM 

CM 

CM 

90 

z 

o 

1 

0 

• 

<o 

O' 

O' 

O' 

O' 

O' 

«o 

O' 

<o 

CD 

K 

fw 

Pw 

0 

fw 

K 

«o 

0 

(O 

0 

in 

in 

in 

in 

in 

in 

o 

o 

1 

1 

H 

•H 

0 

1 

1- 

4 

4* 

1 

< 

• 

Pw 

<o 

1 

e 

0 

O' 

IO 

O' 

K 

in 

4 

<C 

(VJ 

0 

90 

P- 

4 

»C 

O' 

<M 

v< 

tI 

H 

K 

4“ 

o 

0 

(M 

CM 

CM 

CM 

PO 

o 

w4 

1 

K 

CM  | 

p. 

0 

0 

O' 

O' 

O' 

O' 

O' 

0 

O' 

o 

CD 

K 

P> 

K 

<6 

K 

Pw 

K 

P. 

0 

o 

0 

in 

in 

in 

in 

in 

e 

►H 

Pw 

PO 

1 

H 

vH 

u. 

P- 

o 

a 

1 

M 

UI 

1 

*- 

o 

P- 

VI 

UI  | 

o 

«o 

K 

4 

4 

0 

in 

4 

K 

o 

in 

O 

in 

90 

o 

CM 

H 

tC 

o 

Pw 

4 

o 

O' 

PO 

CM 

CM 

CM 

PO 

z 

UI 

to 

Z 

O  | 

0 

« 

0 

O' 

O' 

O' 

O' 

O' 

0 

O' 

CO 

CO 

K 

K 

K 

K 

Pw 

K 

K 

Pw 

0 

o 

0 

in 

in 

in 

in 

in 

o 

UJ 

r 

UI 

4 

<  • 

vl 

tC 

o 

o 

P- 

Z 

*4 

a  i 

ocu  Z 
304 
CO  K 
W  W 
N  M 
t«  O 


Ui 


&n 


UZN 


4  CM  -H 
PO  Tf  CM 


• 

• 

o 

O' 

CO 

CM 

4 

0 

in 

40 

fW 

CO 

4 

PO 

O' 

40 

4 

tH 

CM 

04 

a 

in 

+4 

O' 

0 

O 

0 

P- 

P- 

CM 

1 

CM 

CO 

CO 

O' 

O' 

O' 

O' 

O' 

<0 

80 

<o 

«0 

fw 

P- 

P- 

Pw 

Pw 

P- 

fw 

P. 

0 

0 

0 

in 

0 

4 

4 

4 

o 

II 

m 

II 

• 

H 

▼C 

V 

to 

a 

• 

o 

to 

H 

1 

a 

© 

0 

90 

CM 

40 

4 

in 

<0 

O' 

H 

PO 

<0 

fw 

PO 

o 

O 

o 

o 

a 

0 

0 

0 

O' 

P- 

PW 

P- 

CM 

o 

UJ 

z 

1 

H 

*> 

CO 

O' 

O' 

O' 

O' 

O' 

CO 

0 

CO 

(0 

P- 

Pw 

P- 

N. 

K 

pw 

p- 

Pw 

0 

0 

in 

0 

4 

4 

4 

4 

o 

-i 

or 

3 

1 

rl 

o 

a. 

Z 

• 

Z  Ol 

1 

o 

z 

or 

-J 

a 

P» 

Pw 

CM 

4- 

40 

in 

4 

40 

in 

a 

PO 

O' 

O 

0 

ro 

CM 

CM 

PO 

CM 

Pw 

CM 

o 

0 

O 

Pw 

fw 

fw 

CM 

Ui 

UI 

< 

UJ 

i  to 

o 

co 

CO 

O' 

O' 

O' 

O' 

O' 

<o 

CO 

ao 

CO 

Pw 

0 

fw 

PW 

p- 

fw 

p. 

P» 

0 

0 

0 

0 

0 

4 

4 

4 

o 

♦- 

OD 

O' 

1  UJ 

tI 

H 

m 

1  UJ 

Z 

i  or 

•  id 

O 

P- 

0 

Tf 

PO 

4 

4 

in 

in 

PO 

<o 

■H 

0 

0 

90 

rl 

o 

9 

o 

in 

a 

0 

0 

0 

P* 

Pw 

*w 

A  <“» 

1  UI 

O' 

• 

«0 

O' 

O' 

O' 

O' 

O' 

CO 

<© 

p w 

co 

p. 

Pw 

Pw 

N. 

Pw 

fw 

fw 

fw 

0 

0 

in 

0 

4 

4 

4 

4 

O 

hauH 

u.  a  o  o 
<5i  z 


UtfMtA 
u  o  «a 

(t  c  *)  J 

3 
O 

V)  - - 

UI  (SI  M 

w  u>  wo  a 
W  I  liZ< 

HU.4UU 


I  UI  M 


CCNWN(r\W«OHU>HK<t<VOJOoO>OW(ncO(Vj(\i(yi(NJ 

<0  9999tO»«9tfttKKNNSKKvOiO(OIMMMMMA 


S«T4UHOlMASH^T4N^NaQO(r<OlAN«NNN(MN 

«<0(T(P(r(r(rca*eO«KKKNKNOOOOUMMiMMAU\ 


40BHIANUNW«OlAiHC<tWO(aHo0'Or*)O(rr0(NtNN 

cO«9i9atO'ff>»9<(O<OKKNKKN>NiDi0«O<0IMiUMAin 


1 

o 

« 

UJ 

a 

0 

rw 

04 

PO 

PO 

90 

in 

0 

4 

0 

CM 

0 

O' 

PO 

w4 

CM 

04 

H 

O 

in 

CM 

O' 

0 

O 

0 

Pw 

Pw 

wH 

1 

UJ 

• 

-J 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Pw 

0 

Pw 

pw 

Pw 

Pw 

Pw 

Pw 

Pw 

Pw 

0 

0 

in 

0 

0 

4 

4 

4 

CD 

f 

to 

1 

0 

04 

1 

to 

1 

z 

1 

0 

1 

1 

QC 

» 

a 

pw 

P» 

t4 

4 

0 

90 

in 

0 

PO 

▼4 

▼4 

0 

Pw 

CM 

▼4 

04 

t4 

CM 

Tf 

Pw 

4 

PO 

CM 

4 

CM 

0 

Pw 

04 

• 

a. 

1 

fw 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

P- 

Pw 

fw 

Pw 

fw 

Pw 

Pw 

P- 

0 

0 

0 

0 

0 

0 

4 

4 

O 

1 

or 

Ol 

1 

H 

1 

UJ 

D 

1 

1 

z 

0 

1 

1 

o 

w 

1 

o 

4 

PO 

0 

0 

O 

▼4 

ro 

■H 

o 

K 

in 

PO 

O' 

0 

O' 

a 

O' 

0 

0 

PO 

rl 

CM 

Pw 

4 

Tf 

0 

0 

1 

a 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

P* 

pw 

pw 

0 

0 

0 

pw 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

1 

z 

a. 

1 

• 

or 

M 

3 

1 

1 

0 

o 

Z 

1 

CD 

f 

z 

z 

3 

1 

a 

CM 

4 

o 

0 

H 

Pw 

0 

CM 

0* 

a 

Pw 

0 

in 

v« 

a 

o 

Tf 

Tf 

o 

0 

04 

O' 

0 

o 

Pw 

0 

0 

pw 

O 

i 

m 

or 

0 

or 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Pw 

K 

Pw 

Pw 

rw 

Pw 

Pw 

Pw 

Pw 

0 

0 

0 

0 

0 

4 

4 

4 

0 

• 

Z 

3 

1 

1 

O 

CD 

UJ 

a 

1 

-J 

1 

M 

tt 

4 

z 

• 

Ui 

1 

P- 

UI 

1 

o 

PO 

90 

0 

0 

CM 

o 

P- 

4 

4 

t4 

fw 

in 

4 

CM 

Tf 

O 

w4 

a 

O' 

in 

O' 

0 

PO 

Pw 

0 

0 

0 

p» 

» 

1 

*t 

K 

z  o 

1 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n. 

Pw 

Pw 

Pw 

Pw 

Pw 

Pw 

fw 

0 

0 

tn 

0 

0 

4 

4 

4 

4 

0 

UJ 

• 

QC 

U. 

1-4 

z 

f 

-1 

1 

UI 

0 

to 

o 

1 

UJ 

• 

o 

1 

O 

CM 

CM 

0 

0 

▼c 

e 

0 

Tf 

N> 

4 

0 

0 

4 

CM 

o 

O' 

O' 

O 

0 

0 

4 

CM 

0 

CM 

0 

0 

0 

Pw 

Of 

0 

• 

1 

PO 

0 

0 

® 

0 

0 

O' 

0 

0 

0 

0 

K 

pw 

Pw 

PW 

Pw 

0 

0 

Pw 

0 

0 

0 

0 

0 

0 

4 

4 

4 

0 

3 

or 

1 

w 

w 

w 

1 

0 

UJ 

1 

1 

0 

k 

1 

1 

UI 

Ui 

• 

1 

o 

4 

CM 

Pw 

0 

▼4 

o 

0 

o 

0 

04 

fw 

4 

90 

o 

Pw 

Pw 

O' 

o 

O' 

in 

a 

0 

4 

0 

0 

0 

0 

fw 

z 

1 

1 

CM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Pw 

K 

Pw 

fw 

0 

0 

0 

Pw 

0 

0 

0 

in 

0 

4 

4 

4 

4 

0 

a 

o 

1 

• 

a  z  o 

1 

• 

Z  cK 

rC 

1 

0 

1 

o 

PO 

O 

0 

K 

0 

fw 

0 

CM 

0 

•H 

O' 

N- 

pw 

04 

O 

O' 

a 

o 

O' 

Pw 

in 

PO 

0 

0 

Tf 

fw 

0 

0 

3 

m 

1 

•• 

Z 

QC 

1 

H 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

K 

Pw 

K 

fw 

Pw 

0 

fw 

pw 

0 

0 

0 

0 

0 

0 

0 

4 

4 

0 

O 

1 

p- 

o 

1 

to  UI 

ft 

1 

o 

to 

• 

> 

1 

UJ 

z 

to 

t4 

1 

o 

UI 

1 

H 

UI 

CM 

UJ 

1 

O 

CM 

O 

0 

P. 

0 

P*. 

0 

O 

0 

04 

0 

0 

4 

O' 

0 

Pw 

o 

O' 

O' 

0 

Tf 

O' 

0 

CM 

a 

0 

0 

0 

UJI- 

1 

flD 

ac 

1 

to 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N- 

Pw 

Pw 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

4 

0 

lAHOOfOO 

CM  90  4  0  sD  0 


aiftoooiftooooooooooooooo 

aMOOirHeowoainoBomooeso 

«4f4ftMNntlA<00ONlD«IAHOOnoo 

Hv4HNNWlUSt00« 


« 


LEVEL  CORRECTED  TO  REHOVE  BACKGROUNO/ELECTRONIC  NOISE 


OCTAVE  band  SPL  (OB)  PSIL  <DB)  0»SL»  (DBA)  OASPL  (OB)  PNLT  (PNOB) 


40 

u> 


CM 


00 


4ft 


II 


1  1.5  2  3  4  5  6  8  1  1.5 

100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


.  «  ^  A 

U  A 

mm 

O 

z 

a 

o 

M 

J> 

►- 

«* 

•  K 

aO 

o 

▼4  • 

K 

r*> 

M 

K 

u 

N  O 

a 

w 

UJ 

K 

o »- 

CP 

UJ 

z 

UI  CO  z 

o 

UI 

X  UJ  3 

< 

a 

OhK 

<rt 

CL 

w 

IAOO 

W  vP  K 


>-  cp  a 

O  C/J  *~i 

O  Ul  X 

-j  or  o 

O  CL  X 

SlQf  J 
Ui  UJ  «l  UJ 

i-  ♦-  ao  <* 

(if 


-I 

9  QCmD 

a. 

1  UI  o  z 

CP 

1  Z  Z  3 

< 

1  «*«UJQ? 

o 

«  Z  3 

M 

|  O  CD  UJ  O 

1  HOC  JZ 

-J 

1  H-  UJ  15  D 

UJ 

|  <HZO 

>  ^ 

1  <X  U  H  O' 

ui  a> 

|  U14MO 

-JO 

•  9b 

1  o 

UJ 

1 

S  CP 

1 

cp  or 

1 

CP  3 

1 

UJ  o 

1 

aei- 

1 

CLZ 

9 

o 

1 

I  O 

1*5 

« « 

I  3H 
I  MIL 

!  uj  S 

i  S3 
•  <0 
I  Ui 

i  uj  in 

i  w  i 

I  MW 

•  © 


or 

o 

CP 

</>  T* 

ui  ru  ui 
ix  i  co 
a  uj  m 
a.  o  o 
3  I  Z 

cp  in 
•  o 
«  n  -j 

^  UJ 
I  UJ  M 
<  Z  U. 
CM  M 
«  O  Of 


flDinoinoino(nou\omotn 


<ZO  JUI  MZ  O  UI  O  QC  UI  UI  CP 


«o 

in 

j* 

fp 

CM 


xP 

in 


21 


1  1.5  2  3  *c  5  6  8  1  1.5 

100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


» 

1 

tI 

A 

A  ^ 

1 

1 

• 

•• 

o 

1 

1 

z 

o 

1 

• 

o 

1 

1 

• 

w 

1 

1 

1 

1 

< 

• 

to 

1 

» 

o 

H 

1 

N- 

• 

1 

t-t 

N-  fU 

H 

1 

1 

u. 

K  © 

a 

I 

1 

M 

< 

UJ 

I 

• 

h- 

O  H* 

</}  UJ 

1 

I 

Z 

UJ  V)  Z 

o 

1 

• 

UJ 

Z  Ui  D 

^  < 

• 

1 

o 

Of-* 

•h  a 

( 

1 

1-4 

1 

• 

1 

• 

1 

% 

1 

• 

^  ^  ^ 

1 

1 

• 

1 

1 

1 

1 

• 

1 

• 

• 

1 

<3 

1 

« 

1 

• 

1 

• 

X 

1 

1 

1 

o 

X  .V 

• 

• 

1 

in 

©  o 

1 

t 

» 

•H 

«©  N. 

1 

f 

1 

K. 

t 

• 

1 

• 

» 

• 

• 

II 

II  II 

1 

1 

1  *■ 

1 

1 

1  >- 

00  o 

J 

1 

1  o 

(/)  #-« 

• 

• 

1  O 

UJ  X 

« 

1 

1  - J 

rt :  3 

1 

• 

•  o 

CL  X 

• 

1 

1  <tt 

a 

I 

1 

I  o 

X 

a:  j 

1 

1 

•  UI 

UJ 

<J  UJ 

1 

1 

1  k 

1- 

CD  O' 

• 

• 

•  UJ 

1 

1 

i  r 

1 

1 

• 

i 

- 

— 

1 

1 

1 

1 

• 

i 

1 

1 

1 

■ 

o 

1 

• 

i 

X 

UI 

1 

• 

i 

a. 

00 

1 

1 

i 

c* 

CO 

1 

1 

« 

UJ 

1 

« 

i 

N* 

u 

1 

• 

• 

tH 

a 

1 

1 

i 

O 

a 

1 

1 

i 

•«r4 

3 

i 

1 

i 

00 

i 

1 

r** 

i 

a; 

w 

i 

1 

O 

i 

UJ 

UJ 

i 

1 

-J 

i 

X 

z  a 

i 

• 

<o 

• 

3 

M  3 

« 

• 

<x 

i 

CL 

•3  Z 

i 

1 

o 

i 

Z  3 

i 

1 

M 

i  ** 

>- 

UJ  O' 

t 

1 

•  z 

a 

• 

1 

1  o 

«* 

UJ  O 

i 

1 

UJ 

1  M 

H 

-1  z 

i 

1 

t  *• 

1-4 

LO  3 

i 

1 

UJ 

•  «r 

-1 

Z  O 

i 

1 

-J  o 

t  Bn 

M 

»h  ar 

i 

1 

CO 

1  UJ 

z 

00 

i 

1 

a  o 

i  a 

• 

I 

z  ^ 

«  o 

• 

1 

3 

i 

• 

O 

i 

w 

www 

• 

1 

c n  to 

i 

i 

1 

O' 

i 

i 

1 

-J  3 

i 

• 

1 

_) o 

i 

i 

» 

<  H- 

i 

i 

1 

O'  z 

i 

i 

1 

UJ  o 

i 

i 

1 

>  u 

i 

UJ 

« 

1 

o 

i  ** 

X 

ar 

i 

1 

—1 

i  *• 

w 

o 

i 

1 

a  ui 

1  o 

00 

i 

1 

UJ  > 

1  UJ 

z 

00  r4 

i 

1 

►-  UJ 

1  "5 

l-l 

UJ  CM  UJ 

i 

1 

I  -1 

»  CO 

O'  I  CO 

i 

1 

o 

1  3 

auiH 

i 

1 

M  _l 

•  W 

u. 

a  o  o 

i 

1 

UI  < 

•  X 

< 

3  1  Z 

i 

1 

X  15 

1  UJ 

ar 

to  in 

i 

» 

i  a 

1  o 

o 

130  O 

i 

1 

(J  UJ 

1  <K 

(* 

co  3  -J 

i 

1 

•  3 

»-« 

H  UJ 

i 

• 

1  O 

<1 

1  UI  W 

• 

1 

•• 

1  00 

<*  z  u 

i 

1 

iu 

1 

UJ 

CM  M 

i 

1 

or 

1  UJ 

in 

fooa 

i 

1 

3 

1  00 

1 

U.  Z  « 

i 

i 

o  ^ 

•  H 

u. 

<  ui  u. 

i 

1 

H 

1  o 

i 

1 

• 

u. 

W  W 

w 

1  z 

I 

W  W 

w  w  w 

i 

« 

OmoiAoiftoifioUSotft 

GQ'*tfllAlOuD^K°O<C9'0' 


M<(OOOUJU.OIMTX 

o 

a 


<  z  o  jui  mz  a  hi  is  at  ui  ui  v> 


,} 


100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


1  1.5  2  3  4  5b  81  1.5 

100  1000 

OISTANCE  FROM  SOURCE  (METERS) 


«•»  A 

w 

^  ■"* 

O 

z 

O 

o 

I 

HI 

*3 

K 

4*  4 

*1 

• 

K 

00 

o 

-H 

1 

N- 

US 

HI 

N-  ru 

tI 

u. 

K  o 

a 

M 

<C 

UJ 

h~ 

<3  H- 

to 

Ui 

z 

UJ  00  z 

*3 

UJ 

X  UJ  3 

41 

o 

O  1-  af 

a 

HI 

A 

• 

1 

1 

1 

1 

1 

1 

(3 

• 

X 

1 

or  x 

1 

u>  o  o 

• 

HvtK 

• 

r*- 

1 

• 

1 

n  ii  ii 

1  ** 

1  >» 

to  o 

•  <3 

(O  M 

1  O 

UJ  X 

1  3 

QC  3 

1  O 

a  x 

1  Of 

a 

»  o  x  or  j 

•  uj  uj  <  uj 

i  hh-©tf 

1  UJ 

I  X 

1 

1 

-  -  - 

- 

1 

• 

1 

a 

1 

X  UJ 

1 

a  to 

1 

(*  co 

• 

<u 

1 

x  a: 

1 

•H  CL 

1 

oj  a 

1 

H  3 

CO 

1 

(*  ~ 

1 

UJ  UJ 

-J 

9 

x  z  a 

to 

1 

O  HI  3 

• 

0.  o  z 

o 

1 

Z  3 

M 

1  *• 

>-  UI  O' 

1  Z  O' 

-1 

1  O  4  I(JQ 

UJ 

1  H 

*—  J  Z 

> 

•  H 

M  3 

UJ 

1  -* 

-J  Z  o 

-J  « 

1  KHHIf 

(D 

i  uj  r  to  o 

o  o 

■  a. 

z  w 

•  o 

3 

1 

i 

o 

•  ^ 

WWW 

w 

s 

01  00 

» 

<K 

1 

— J  3 

• 

-J  O 

1 

<  h 

I 

(X  z 

« 

UJ  o 

1 

»  u 

1 

UJ 

o 

1  " 

X  O' 

•  9- 

H*  o 

a  uj 

1  o 

to 

UJ  » 

9  UJ 

2  1/1  rl 

H-  UJ 

i  ^ 

HI  UJ  (NJ 

UJ 

X  -J 

i  m 

<tt  9 

to 

o 

1  3 

f-  a  uj 

HI 

H*  w 

1  Vi 

u.  a.  o 

o 

UJ  « 

1  V 

<  3  • 

z 

X  3 

9  UJ 

Of  Milt 

i  cr 

9  a 

o  « 

o 

<  UJ 

•  Of 

Of  «  -> 

-J 

1  3 

M  <H 

UI 

i  a 

<t  f  UJ 

HI 

•• 

9  tO 

<  z 

U 

UJ 

9 

l*»NH 

Of 

9  UJ 

IMO  O 

a 

3  «A 

•  Vi 

1  ta.  z 

«C 

(3  — 

9  W 

U.  <  UJ 

u. 

HI 

•  o 

w 

u 

w 

w 

9  Z 
9 

W  w 

WWW 

w 

w 

4iAe(AO(ne  in  o 
CD>lX>U\iOsfirs.KcO 


HflCDOQllUtOl 

o 

a 


1A 


%p 

IA 


(VI*}^tf\«OKcoiro<HNIO^intDK 

<  Z  O  J  UJ  MZ  o  uj  o  o'  uj  uj  to 


2$ 


100  1000 

OISTANCE  FROM  SOURCE  (METERS) 


<II\OUSOl/NO(ftOU> 

S4lMfli0«OKKC(O 

O 


1 

•• 

e 

1 

z 

o 

1 

• 

o 

M 

A 

1 

►- 

• 

«r 

•  N*  <0 

« 

o 

t4  t  k  in 

• 

M 

tO  *4 

« 

U_ 

N-  O  Q. 

1 

►4 

<  UJ 

• 

CD  h-  00  UJ 

• 

z 

UJ  00  z  o 

1 

UJ 

X  UJ  3  4-  4 

1 

o 

O  (*  t4  a 

1 

M 

1 

• 

1 

1 

• 

1 

1 

1 

t 

1 

« 

1 

1 

1 

•  o 

1 

1  X 

1 

1  OIN 

1 

i  in  o  o 

1 

1  HkDN 

1 

•  ^ 

1 

1  • 

1 

1  II  II  II 

1 

1  •* 

1 

1  >■  00  o 

1 

1  O  00  H 

1 

•  O  UJ  X 

1 

1  -J  O'  o 

1 

»  o  ax 

1 

1 

i  o:  a 
i  o  r  a  -i 

1 

1  UJ  UJ  <  UJ 

1 

i  »-  i-  cd  a 

1 

1  UJ 

• 

i  r 

1 

1 

i  ~  ^ 

i 

1 

1 

i 

• 

1  o 

• 

1  UJ 

1 

1  00 

1 

•  00 

• 

1  aJ 

1 

•  a; 

1 

i  a 

» 

i  a  a 

1 

1  UJ  3 

• 

•  X  (A 

• 

#** 

1  O  ^ 

I 

i  a,  ui 

1 

-J 

»  z  a 

1 

GO 

1  ft!HD 

t 

< 

•  UI  o  z 

1 

o 

1  22D 

1 

w* 

i  -  nc  uj  <* 

1 

1  Z  3 

• 

-J 

i  o  cd  uj  a 

I 

UJ 

1  H  I!  JZ 

1 

• 

> 

Ui 

: 

1 

-J  <* 

i  a  u.  h  c* 

1 

CD 

•  uj  <  i/i  o 

1 

O  Q 

i  a 

1 

Z  ~ 

1  o 

1 

3 

i 

• 

O 

1 

CO  V) 

i 

1 

ar 

• 

1 

-J  3 

i 

1 

-1  o 

i 

1 

<  K 

i 

1 

Ui  * 

i 

1 

UJ  o 

i 

1 

>  o 

1  UJ 

1 

o 

I  -  i  a: 

1 

-J 

1  h  h  O 

1 

O  UJ 

1  O  00 

1 

UJ  > 

•  UJ  Z  00  t4 

1 

K  UJ 

1  OMUJtNJUJ 

1 

X  -1 

1  CD  OC  |  00 

» 

1  okO-uh 

1 

M  -J 

J  (/>  U.  0.  o  o 

1 

UJ 

i  \o  1  z 

1 

*  3 

l  uj  a:  in  in 

1 

1  O 

1  o  o  ®  o 

1 

<1  UJ 

(  «  O'  ®  3  _l 

1 

•  3  M  -H  uj 

1 

•  O  <  1  UJ  M 

1 

•• 

I  00  «  z  u. 

1 

UJ 

1  UJ  <VJ  *-* 

1 

O' 

i  uj  in  ro  o  a 

• 

3 

^  i  oo  t  u.  z  < 

1 

O  w  1  Hk  4uJU. 

1 

M 

1  o 

• 

1 

w 

U. 

w  w 

1  z 

1 

1  1.5  Z  3  4  5  b  8  1  1.5 

100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


(PeiAaiAaiA 

QltltSNCC 

Z 

0. 


l  >  IB  ill'll 


A 

1 

1 

•• 

a 

1 

z 

o 

1 

o 

1 

1 

0-4 

U> 

1 

1- 

1 

<t 

• 

00 

1 

O 

*4 

• 

K 

u> 

1 

H 

K  <H 

rl 

1 

u. 

N.  O 

a 

1 

M 

UJ 

1 

0- 

o  h- 

to 

UJ 

1 

z 

UJ  CO  Z 

0 

1 

UJ 

I  UJ  D 

*3 

< 

1 

o 

Ot-(£ 

tl 

a 

1 

HI 

1 

A  M 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 

1 

« 

1 

X 

I 

1 

o 

Z  X* 

1 

1 

UN 

a  o 

1 

1 

iH 

U> 

1 

1 

N- 

• 

1 

• 

• 

1 

II 

II  II 

1 

1  ** 

1 

1  >- 

00  O 

1 

1  0 

00  HI 

• 

1  o 

UJ  z 

1 

1  -J 

or  3 

• 

1  o 

a  x 

1 

1  O' 

a 

1 

•  o 

X 

CL  -J 

1 

1  UJ 

UJ 

<  UJ 

• 

1  »- 

H 

CO  O' 

1 

1  UJ 

1 

1  z 

1 

1 

1 

^  A 

- 

1 

• 

• 

1 

1 

t 

1 

o 

1 

• 

UJ 

• 

1 

CO 

1 

1 

to 

1 

f*» 

1 

z 

UJ 

1 

0“ 

1 

a 

CL 

• 

-I 

1 

QC 

CL 

• 

z 

• 

CL 

1 

a 

1 

.\* 

3 

• 

V 

1 

o 

oO 

1 

I 

OO 

w 

• 

a 

1 

UJ 

1 

UJ 

1 

0. 

z  a 

1 

1- 

• 

3 

HI  3 

1 

O 

1 

Z 

0  z 

1 

UJ 

1 

3 

Z  3 

1 

o' 

1  ** 

o' 

uj  a r 

1 

CL 

1  z 

1 

o 

•  o 

UJ 

UJ  o 

• 

o 

1  M 

z 

-J  z 

J 

1  h- 

HI 

0  3 

1 

UJ 

t  « 

0 

Z  O 

• 

Z  CD 

•  <x 

z 

M  OL 

1 

o  o 

1  UJ 

UJ 

00  o 

1 

H-  Z 

»  a. 

• 

a. 

•  o 

1 

•k  ** 

1 

1 

-J 

1  w 

w 

w 

1 

UJ  </) 

1 

• 

>  a: 

1 

1 

aJ  3 

1 

1 

-J  o 

1 

1 

K 

• 

1 

uj  Z 

• 

1 

CO  o 

1 

1 

h#o 

1 

Uj 

» 

o 

I  M 

X 

« 

• 

Z  -I 

1  h 

H- 

o 

• 

UJ 

•  O 

to 

1 

a  > 

1  UJ 

z 

iA  ^ 

1 

UJ  UJ 

•  *5 

M 

Ul  CNJ 

UJ 

« 

>  -J 

1  CD 

a:  i 

00 

1 

M 

I  3 

K 

CL  UJ 

HI 

1 

UJ  -J 

1  tO 

U 

a  >0 

o 

1 

o«i 

•  V 

£ 

3  1 

z 

1 

or  a 

•  Ul 

(* 

lO  UN 

1 

uj  cy 

1  o 

a 

CO 

o 

1 

CL  Ul 

•  O' 

CL 

CO  "> 

-J 

1 

1  3 

M 

w 

UJ 

1 

1  O 

<C 

I  UJ 

M 

1 

— 

1  </) 

<  z 

u. 

• 

(A J 

I 

UJ 

CM  HI 

9 

ar 

•  UJ 

un 

fO  0 

a 

1 

3 

1  to 

1 

U.  Z 

< 

1 

O  n* 

J  HI 

u 

<  UJ 

u. 

1 

HI 

1  o 

1 

m* 

U. 

%«# 

1  z 
1 

w  ** 

w 

1 

• 

w 

«0 


<0 


UN 


* 


<NJ 


00 


<0 


un 


fO 


CM 


«0 


%D 


UN 


27 


100  1000 

DISTANCE  FROM  SOURCE  (METERS ) 


C0OirtOLfkOtAOu> 

O'fl'fiKKCOflOO'O' 

a. 


o 

»- 

< 

A 

*  ^ 

«0 

o 

i 

h- 

U> 

hH 

N.  CJ 

u. 

N-  O 

a 

M 

< 

UJ 

K 

O  »- 

co 

UJ 

z 

UJ  CO  z 

o 

UJ 

X  UI  3 

* 

< 

o 

o  H-  or 

a 

M 

< 

< 

< 

t 

moo 

r)  »CN 


O  0.  I 

ex  a 

o  x  ex  -j 
uj  ui  <r  ui 

b-  b-  CD  CX 
UJ 


►- 

•  t* 

-J 

i  th  a 

z 

»  o  a 

a. 

1  -H  ^ 

s*» 

1  CO 

i  ar  w 

a 

•  UJ  UJ 

UJ 

i  *  z  a. 

►- 

1  OM3 

o 

1  <L  O  Z 

UJ 

1  Z  3 

Of 

•  »  ►  111  O' 

ex 

•  Z  Of 

o 

1  04UI0 

o 

1  W  K  J  Z 
•  K  M  O  O 

1  <f  -J  z  o 

UJ  ~ 

Z  CD 

1  Of  H  H 

o  o 

1  UJ  Z  CO  o 

h  Z 

i  a. 

a 

•  o 

i 

> 

> 

> 

> 

UJ  CO  1 

>  <X  1 

UJ  3  1 

JO  1 

h  t 

UJ  Z  1 

CO  o  t 

M  L> 

1  ul 

o 

i  •»  x  ae 

Z  J 

1  ►-  ►-  o 

UJ 

1  O  C/> 

o  > 

1  UlZWrl 

UJ  UJ 

1  THIlIN 

>  -J 

1  CO  O'  1 

DKQ.  Ww 


uj  ex  to  u\ 
o  o  •  a 

a  a  to  ->  -i 

D  H  H  Ui 

o<  i  y  h 
</>  4ZU. 

UJ  CM  M 

ui  u>  ro  o  oc 

CO  |  U.  Z  < 

H  II  4  UJ  It 

O 


<20  JU  *-«  Z  O  UJ  (J>  Of  UJ  UJ  CO 


21 


1  1.5  2  3  4  5  6  8  1  1.5 

100  1000 

OISTANCE  FROM  SOURCE  < METERS) 


100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


«■ 

*  A  A  ^ 

H 

%  a 

«• 

e 

z 

o 

o 

1 

H 

40 

«  * 

*< 

•  K 

«o 

u 

~4  1 

K 

•H 

K 

■H 

u. 

N.  O 

Q. 

M 

< 

UJ 

►- 

O  h- 

i/i 

UJ 

Z 

hMflZ 

o 

lil 

ZUI3 

# 

< 

o 

O  K  Of 

ri 

a 

1 

I 

1 

1 

1 

1 

I  i3 

1  X 

•  UZM 

•  IA  O  e 

1  rtiON 

1  K> 

|  # 

1  H  II  II 

9  ** 

IV  w  a 

1  O  WH 

IO  UI  Z 

1  -J  0(3 

9  0  ax 

i  <*  a 

i  o  r  a*  _i 

|  UJ  UJ  4  UJ 

i  v  v  ao  or 

9  UJ 

1  X 

1 

1 

• 

i  -*■% 

i  a 

9  UJ 

«  <0 

9  on 

1  X  UI 

i  a  ac 

»s 

•  Off  0. 

-j 

1  CL 

►H 

1  x  3 

Ul 

1  a  <0 

Q- 

1  co  w 

9  UJ 

•  a  z  a 

-J 

1  3  M  3 

UI 

9  Z  O  Z 

:> 

1  3  Z  3 

UJ 

■  -  or  ui  or 

-J 

>  z 

1  ouibia 

ui 

9  M  Z  -J  Z 

o 

z 

1  SS2S 

UI  — 

i  afZHK 

or  cd 

•  UJ  Ui  ID  13 

Ui  Q 

i  a 

U.  w 

9  O 

<*r 

9 

UJ 

►-  (A 

9 

Z  Of 

9 

t 

O 

1 

X  1- 

9 

o  z 

9 

UI  o 

9 

UJ  o 

1  UJ 

CL 

9  -  x  at 

on  «i 

•  V  V  o 

UJ 

I  o  on 

a  > 

1  UJ  Z  [A  *H 

uj  uj 

|  "JHUJN  UJ 

Of  J 

9  CO  a  9  00 

Of 

1  3  h  1  III  H 

UJ  — J 

1  WU.O.OO 

u.  < 

1  •*•5  3  1  Z 

UI  3 

9  UI  0C  <A  its 

a?  or 

i  o  o  *>  a 

a  uj 

i  or  or  ®  ->  _i 

ISM*.  UJ 

9  O  <  1  UJ  M 

«• 

I  CO  <  Z  U. 

UI 

1  UJ  M  H 

O' 

I  uj  u\  n  o  or 

1  M  1  ItZ  < 

o  OO 

•  H  IL  4  UJ  II 

M 

1  O 

u. 

I  z 

1 

f 

<0  iA  eiA  0IAO 
On^4lMA«fl 


w 


M 


sD 


its 


39 


1  1*5  2  3  4  5  6  8  1  1.5 

100  1000 

OXSTANCE  FROM  SOURCE  (METERS) 


■D 

MS 


fO 


CJ 


Ms 


sD 


MS 


31 


1  1.5  2  345681  1 

100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


1000 

DISTANCE  FROM  SOURCE  (METERS) 


100  1000 

OISTANCE  FROM  SOURCE  (METERS) 


fc 


t 


I 


ti 


ip 

UN 

* 


ro 


CM 

UN 


«0 

U> 

UN 


to 


CM 


N0 


UN 


31 


100  1000 

OISTANCE  FROM  SOURCE  < METERS) 


37 


i  1.5  2  345681  1 

100  1000 

OISTANCE  FROM  SOURCE  (METERS) 


1  1.5  2  3  4  5  6  8  1  1.5 

100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


QQlAOlINOIAOUNOUtO 

On41lMA«O(DKK0O 


Z 

O 


I 

sO 
*  4 
•  s 
•H  I 
K 
fs* 
4 

<3  ►» 
UJ  to 
X  UJ 

o 


a 

UJ 

10 


UJ 

o 


H-  Of 


-J  CD 

o.  o 
to  «■* 


-I  to 

UJ  Of  o 

>  3  z 

UJ  o  4 
JhCD 


IAOO 
H  \fl  K 
N. 


II  II  II 

mm 

v  co  a 

LD  Vi  M 

o  uj  r 

_j  *  o 

o  ax 

<*  a 

o  r  j 

UJ  UJ  <  iu 

i-  i-  ffl  a: 

UJ 


X 

a 

O' 

.v 

o 

<o 


CO 

to 

UJ 

o' 

a 

a 

3 

co 


a_  z  a 

3  H  D 

z  e>  z 
3  Z  3 
-  a'  uj  cy 

z 

O  UJ  UJ  o 
H  2  J  Z 
H*  M  O  3 
4  <3  Z  O 

or  z »-» a? 

UJ  UJ  to  o 

a 

o 


UJ  o 

UJ 

1 

(TO 

:> 

< 

UJ 

3 

4 

1 

X 

or 

tO  -J  H- 

« 

>- 

K 

o 

CO  UJ  O 

1 

o 

to 

UJ  > 

O 

l 

w 

z 

to 

W 

QC  ‘aJ 

1 

M 

UJ 

CVJ 

UJ 

a  -i 

ISI 

1 

CD 

a 

1 

to 

X 

1 

3 

H- 

a 

UJ 

M 

O-l 

» 

to 

u. 

a 

o 

o 

z  < 

to 

1 

V 

4 

3 

1 

z 

3  3 

• 

1 

UJ 

or 

to 

in 

OO  H 

« 

o 

o 

00 

o 

to  ui 

ro 

l 

or 

a: 

CO 

3 

-J 

l 

3 

M 

t* 

UJ 

1 

O 

4 

1 

UJ 

w 

M 

1 

to 

4 

z 

u. 

UJ 

t 

UJ 

M 

M 

or 

« 

UJ 

to 

tn 

o 

(X 

3  A 

1 

to 

1 

u_ 

z 

4 

o  2 

l 

►H 

u. 

4 

UJ 

u. 

M 

• 

o 

u 

f 

z 

H  4  ffl  O  O  I 

o 

a 


i  u.  o  X  H  3 


in 


OOODQOOO 


o  o  o  o  o  o  o 

O  T*  CJ  fo  4-  UN  \D 


<  z  o  j  uj  mz  a  uj  o  a  uj  uj  to 


39 


j 


100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


(QusouNOoNo^eiro 

QK>^*^-lfVlAvjO^ON-N.oO 


<ZO  JUi  MZ  O  lii  O  O'  UJ  Ul  CO 


II 


1  1.5  2  3  4  5  6  8  1  1.5 

100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


<0 

ir» 


to 


CO 


<0 


(0 


42 


1  1.5  2  3  4  5  6  8  1  1.5 

100  1000 

OISTANCE  FROM  SOURCE  (METERS) 


1 


vC 

irv 


.» 


ro 


ru 


<o 


vX> 

IA 


-f 


ro 


CM 


CO 


IA 


43 


100  1000 
'  DISTANCE  FROM  SOURCE  (METERS) 


1  1*5  2  3  4  5  6  6  1  1*5 

100  1000 

OISTANCE  FROM  SOURCE  (METERS) 


DISTANCE  FROM  SOURCE  (METERS) 


sD 

US 


*0 

u> 


1  1.5  2  3  4  5  6  8  1  1.5 

100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


• 

o  *4  « 

^  >D 

'  i  • 

M  S 

(VJ 

rj*  • 

U.  NO  O. 

*H  < 

UJ 

*-  o  *- 

CO  UJ 

[  i 

Z  UI  «/>  Z  19 

i 

ui  r  ui  3  < 

Q  OhQ!  ri  0. 

• 

y-4 

f. 1  i 

A  ^  M  M 

• 

1 

1 

i!  i 

1 

• 

1 

1 

o 

H  ■ 

• 

X 

1  ' 

1 

O  X  X 

L  i 

1 

IAOQ 

P  i 

1 

rl  nD  N 

i'  • 

1 

It  1 

1 

• 

F  1 

1 

II  II  II 

■  1 

| 

•• 

i 

• 

>-  to  o 

|||  i 

• 

O  (/)H 

B 

• 

O  UJ  X 

m 

• 

-1  ft  3 

L  1 

• 

O  ft  X 

»  | 

1 

z  a 

|l  i 

• 

o  r  ft  -j 

1 

UJ  UJ  <  UJ 

T  i 

1 

1-  *-  CO  ft 

i  i 

1 

UJ 

[  S 

1 

z 

r.  ! 

• 

1 

t  ! 

1 

1 

1  • 

• 

Q 

r  | 

1 

UJ 

• 

1 

CO 

i 

1 

<o 

r.  • 

1 

X  UI 

• 

1 

ft  ft 

1 

• 

z  a. 

1 

1 

a 

• 

1 

X  3 

» 

1 

o  <o 

• 

• 

«>  W 

1 

1 

UJ 

• 

• 

ft  z  a 

1 

• 

3  w  3 

1 

• 

Z  <3  Z 

• 

1 

3  Z  3 

1 

1 

—  z  uj  a: 

1 

1 

z 

I 

1 

o  uj  ui  a 

1 

1 

w  Z  J  z 

• 

t 

KHC2D 

t 

1 

**  (9  z  o 

9 

+%  ^  1 

Z  Z  M  £K 

f 

-i  m  i 

UJ  UJ  C/>  CD 

9 

a.  a  i 

ft 

1 

co  *■»  i 

o 

1 

M  | 

JW  1 

1 

UJ  ft  O  | 

1 

>3  Z  1 

1 

IUO  4  | 

1 

JK  CD  1 

1 

z  • 

1 

UJ  O  UJ  • 

1 

ft  O  >  1 

UJ 

f 

D  <  I 

-  x  a 

9 

to  — J  1-  « 

►-  H*  O 

• 

to  UJ  o  • 

O  CO 

9 

UJ  >  O  1 

UJ  Z  (/)  H 

9 

ft  UJ  I 

THyniuj 

1 

a  jn  i 

05  Z  1  l/> 

1 

Z  1 

3  i-  a.  uj  m 

i 

O  _l  1 

MU.HOO 

1 

24  0  | 

N  <  3  1  Z 

1 

3  3  0  1 

uj  ft  to  m 

• 

OOo  | 

o  o  «o  o 

• 

to  UJ  «p  | 

Z  Z  ®  3  -1 

| 

1 

3  H  r.  UJ 

1 

f 

O  4  |  Uj  M 

• 

«  1 

CO  <  z  u. 

• 

UJ  1 

UJ  <VJ  *4 

| 

ft  A  • 

uj  un  «  o  a 

1 

3  1 

V)  i  U.Z4 

1 

O  ^  1 

H  II  4  UJ  Ik 

1 

H  | 

o 

I 

t 

U.  I 

1 

z 

co  its  o  m  o  tit 
o  w  ^  us  If* 


M40UOU 

o 

ft 


O 

7\. 

•••\ 


•  o  •  •  • 


ir> 


-i 

. . .  vi 

O  ^4B 


O 

•  •  • 


ooooooooooaoooeo 

(\JP0^U\\X>Kfl0(To^(VJf04-(Aa>K 


<Z0  JIU  W  Z  O  Ui  t3  ft  UJ  UJ  CO 


1  1.52  3  +  56  81  1.5 

100  1080 

DISTANCE  FROM  SOURCE  (METERS) 


*0 
4  4 
•  K 
^  I 

fw  <M 


tu 

o 


o  M- 
UJ  VIZ 
ZIU3 
OKd' 


(0  UJ 

o 

4  < 

-h  a 


—I  CD 

a.  o 

IO  ~ 


J  co 
UJ  K  O 
>3Z 

UJ  O  < 
JH  © 


UIO  UJ 

a:o  > 
3  « 

V)  J  h 
V)  UJ  O 
UI  >  O 
Qt  UI 

a  _t  m 
§«  in 

33  • 


to  UJ  fO 


UJ 

at 


id 


id 

X 

or  n 


in  o  o 

T<  lO  S 

K 


II  II  II 


>-  co  a 

O  WH 

o  ur 

-i  ar  3 

o  ax 

a:  Q- 

o  x  a  -i 

UJ  Ui  <X  UJ 
CD  O' 


a 

a? 


co 

to 

UJ 

Of 

a 

a 

3 

CO 


at 


x  z  a 

O  m3 

a.  o  z 
Z  3 
-  >-  UI  O' 

z  at 

04UI0 


•-mo: 


a  w  w  at 
ui  x  to  o 
a 
o 


•*  X 


o 

0 


(0  u. 

V  < 
UI  « 

o  q 
u  at 


o  < 

CO 

Ul 

ui  in 
<o  i 


at 

o 

CO 

CO  M 
Ul  CM  UJ 
O'  I  CO 

a  Ul  M 

a  o  o 
3  I  Z 
co  in 
«d  o 

DO  J 

M  Ul 

I  Ui  M 
<Zk 

CM  M 

fo  o)  of 
uz< 
«c  ui  a 


aoinotftoinoiftouso 


H<ISU  QUIIlO  ih")  v 

o 

a 


KysKT" 


k/"i\*r 

•  ••••••  Vex  •  • 


0  •  0  0 
0 


¥■ 


o  o  cs>o 
•  o  •  •  •  •  •  ajg 


l-t 


/A 


CD 

<0  CD 


<i/°- 


u.  u. 


3  3 


X  •  X 


3  3 


0  0 


XXX 


<0 

in 


<0 

in 


0 

in 


<Mf9'*in«0Kttcno*4CMro4cn<0N.0 

<zi0  Jui  m  z  o  uj  id  a  UJ  Ul  CO 


too  1000 

0ISTANCE  PROM  SOURCE  (METERS) 


(StftaiAomoinotAa^ato 


<o 


\0 

1 A 


fO 


<\l 

uv 


to 


vD 

UN 

J* 


ro 


(Vi 


uv 


U> 


uv 


49 


100  100Q 

DISTANCE  FROM  SOURCE  (METERS) 


aiAelAelAouiolAeiAe 

OM^^UtlildiSKKOCi? 


I  2 

K 
4 
O 
•  HI 

i  w 


» 

lO 
4  4 
•  K 

•H  | 


O  | 

lu  to  ; 


CO 

fw 

a. 

UJ 

(/> 


I  3 
•  O' 


Ui 


*4  a 


_J  00 

a.  a 

V)  w 


_i  tn 

UI  QC 
^30 
UJ  O  Z 
-I  ft-  < 
Z  00 


o 

X 


or  n 


in  o  o 

dvON 


II  II  II 

N 

>-  (/)  o 

O  (/l  M 
O  UJ  T. 
-I  O'  3 
O  0-  X 

oc  a. 

O  Z  QC  -I 
LU  UJ  <  UJ 
ft-  ft—  CO  O' 
UI 


o 

r  uj 
a  t/> 
or  co 

UJ 

x  or 

r*  a 

o  a. 
w  3 
<n 

oer  ~ 

UJ  UJ 

z  z  a. 

O  ft*  3 
a.  u>  z 
Z  3 

••  y  ui  of 

Z  QC 

04UJQ 
W  ft-  -»  Z 
ft-  ftH  O  3 
<  J*0 
(Tmwq' 
uj  r  wo 
a 
o 


a: 

O  Ui 

1 

UI 

3 

> 

1 

M 

X 

a 

to 

J  < 

1 

K 

►- 

o 

C/I 

UI  ft- 

1 

O 

tn 

Ui 

>  o 

1 

Ui 

z 

to 

•H 

Of 

UI  o 

ft 

3 

w 

UJ 

CVJ 

UI 

a. 

-J 

1 

0 

QC 

« 

CO 

Nl 

1 

3 

ft- 

0l 

UI 

ft-l 

a 

-J  X 

1 

to 

U. 

Ql 

o 

o 

z 

< 

1 

X 

< 

3 

1 

z 

3 

3  in 

1 

UI 

ar 

tn 

in 

O 

ar  m 

1 

o 

o 

• 

o 

V) 

ui  ti 

1 

or 

x 

<o 

3 

4 

1 

3 

w 

t4 

UI 

• 

o 

4 

1 

£ 

M 

M 

1 

in 

4 

u. 

U) 

I 

UI 

CM 

ft-l 

a 

o 

1 

UI 

in 

ftO 

i3 

oc 

3 

1 

iA 

ft 

u. 

z 

4 

O 

fH 

1 

M 

u. 

•4 

Ui 

u. 

M 

1 

O 

U. 

ft 

z 

HtfBOOUJUOlHO^  J 

o 

Ol 


sO 

U> 


*D 

in 


in 


vO 

in 


o  e  o 

e 

O 

e 

o 

O 

o 

e 

o 

o 

O 

CD 

in  Ifl  K 

o 

cr» 

o 

H 

<NJ 

ftO 

4 

in 

iO 

N- 

CO 

H 

rl 

H 

H 

ri 

V* 

** 

<20  JUJ 

HI  Z 

O  Ui 

G 

R 

E 

UJ 

t/) 

100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


z 

o 

o 

l 

M 

iO 

H 

J’  4- 

<r 

•  N 

CO 

o 

<H  | 

K 

r< 

•-• 

K  M 

W 

u. 

f%  O 

& 

«r 

ui 

H- 

ID 

00 

UI 

Z 

U  00  Z 

O 

UI 

X  Ui  3 

4* 

< 

a 

Ol-Q' 

a 

i 

**  ~ 

1 

ftCHHOf 

i 

_J  to 

1 

UJ  X  00  o 

i 

a  o 

1 

a 

i 

oo  — 

1 

o 

i 

M 

1 

i 

-j  to 

1 

i 

uj  at 

1 

i  • 

=•3  0 

• 

i 

UJ  O  Z 

1 

i 

JH< 

1 

i 

Z  CD 

1 

UJ  o 

1 

i 

QC  O  111 

1 

UJ 

i 

3  > 

1 

-  x  or 

C/)  J  «* 

1 

»-  K  o 

i 

f/0  UJ  I— 

1 

o  oo 

i 

UJ  >  o 

1 

UI  Z  OO  y-i 

O'  UJ  o 

1 

*0  w  'il  (\|  LJ 

i 

Q.  3 

1 

cd  or  i  to 

i 

rsi 

• 

3  t-  a  uj  h 

i 

a  -j  x 

1 

WU.400 

i 

Z  <1 

1 

\<3  1  2 

i 

3  3o 

• 

ui  at  </>  u\ 

• 

ocrtA 

1 

o  o  a)  a 

i 

00  UJ  Csi 

1 

a:  a  ®  t  j 

i 

( 

3  w  T*  UJ 

i 

1 

O  <  •  til  M 

\  i 

mm 

• 

00  <  Z  u 

i 

UJ 

1 

UJ  MH 

a 

O'  — % 

• 

UJ  U>  JO  o  cz 

t 

3  S 

1 

co  i  u.  z  <r 

i 

• 

HU.<U1L 

i 

»-* 

1 

o 

i 

u 

1 

z 

U>  o  o 
rt  \DN 


CD  C/l  M 

O  UJ  X 

-j  or  3 

O  <L  X 

or  cl 

OZtt  J 

LU  UJ  <(  LiJ 

►-  h-  oo  or 

•u 


o 

X  Ui 
CL  00 
Of  GO 
UJ 

X  Of 

W  Q_ 

o  a 

t/) 

O'  - 
UJ  Ui 

x  z  a. 
O  l-«  3 
CL  O  Z 
X  3 
••  >-  UJ  Qf 
X  <* 

O  <  LJQ 
H  H  J  Z 
UHOD 
<  _l  2  O 


I 


OlOeiAoiAQtoaioi 

QM^J’UUOvOvflKK' 


h<  oduoujlo: 

o 

a 


^CD— I 


.  .  .jC' 

Li.«— uT 


F 


*0—0%.  • 

•  •  t  T*o 

Ui  UI  • 


>  o  •  o  •  a 


o  o  o 


ooooooooeoooooooo 


<  ZL9  JLJ  MX  O  Ui  CD  O'  UJ  LkJ  C/> 


1 


r 


100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


O^ouNainaUNQUx 


1  1.5  2  3  4  5  6  8  1  1.5 

100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


•• 

O 

z 

o 

o 

N 

*- 

* ■* 

< 

•  K 

•O 

o 

.«  i 

K 

M 

K  M 

CM 

U. 

N»  O 

a 

M 

UJ 

►- 

U>  f- 

CA 

UJ 

Z 

UJ  V)  z 

UJ 

X  UJ  3 

* 

< 

Q 

O  >-  tt 

t* 

0. 

M 

A  <-N 

^  ^  ^ 

JW 
liJtt  O 
>  3  Z 
Ui  O  < 
_I  h-  CD 


(-9 

X 

o  r  n 


in  o  o 
•H  vD  K. 


>-  WO 

O  10  W 

O  UJ  X 

J  3 

o  a.  x 

or  0. 

or  a  j 

UJ  Ui  <  LJ 
*-  »-  CO  O' 
UJ 


o 

X 

UJ 

a. 

(A 

Otf 

CO 

UJ 

x 

O' 

w 

a 

o 

a 

▼< 

3 

(A 

Of 

UJ  UJ 

w 

z  z  a. 

O  M  3 

0.  o  z 

z  o 

-  y  lutf 

x  a: 

O  <f  UJ  □ 
Hh  JZ 

»- »-« o  o 

<  -I  Z  O 
O'  W  M  o' 

uj  x  to  o 

a 

o 


.flDtftotnotfvotftoin 

OfO^^IMAtO^KK 


H^DUOUJIlOXH 

o 


ao  > 

1 

UJ 

3  <t 

« 

»  X  QC 

W  Jh 

1 

>-  ►-  o 

fO  UJ  o 

1 

O  (A 

UJ  >  o 

1 

UJ  Z  CO  T* 

OC  UJ 

1 

3  M  UJ  CM  UJ 

a  jn 

• 

00  QC  9  (A 

X 

1 

OU1UJH 

O-J 

1 

to  U  CL  o  o 

Z<a 

1 

\<3  1  z 

33  ® 

1 

ui  o;  to  in 

OOO 

1 

o  o  ®  o 

<0  UJ  CM 

1 

O'  Q£  flO  3  -1 

1 

3  ►-«  <H  UJ 

1 

04  1  UJM 

mm 

» 

(A  <  Z  U. 

UJ 

1 

UJ  CM  H 

ac  ^ 

• 

uj  to  fo  o  oc 

3  o 

1 

(A  |  Ik  Z  4 

o  ^ 

» 

HU.4U1U. 

M 

t 

o 

u. 

1 

z 

HvN 

•  o  Vrr  •  t> 


mnj 

•  •  uj  Vo *  •  •  •  uj  •  •  • 


in 


*x  «c 


si:* 


: 


.  C^S»CD- 


ta>^ 


eoeooeeoQ 

^<\jm^in<OKeo< 


t\i  «  J-  in  vO  K 


<  Z  O  JUJ  WZ  Q  Ui  O  K  UI  UJ  10 


54 


1  i.5  2  3  4  5  6  8  1  1.5 

100  1000 

0ISTANCE  FROM  SOURCE  <METERS> 


100  1000 

OISTANCE  FROM  SOURCE  (METERS) 


m 

* 

■:  I 

i*f: 


1  1.5  2  3  4  5  6  8  1  1.5 

100  1000 

DISTANCE  FROM  SOURCE  (NETERS) 


1  1.52  3  456  61  1.5 

100  1000 

OISTANCE  FROM  SOURCE  < METERS) 


cdunoUNoidoi/nounoidoia 

OW^^IMA^^KKfOflOO'O' 


UN  O  O 
*4  «0  K 


>-  to  o 

O  to  >H 

3  $5 

o  ax 
of  a 

o  r  of  _i 

Ui  Ui  <  ui 

m  m  m  a 

Ui 


to 

CO 

Ui 

Of 

a 

of  a 
ui  3 
X  (A 

o  — 
a  uj 
xa 

Of  m3 

uioz 

X  X  3 
-  Of  Ui  Of 
X  3 

O  CD  UJ  O 
H  Of  J  Z 
h  III  O  3 

«  *-  X  o 
Of  U.  M  Of 
UJ  «C  (0  <3 


— i  to 
UJ  of 
>30 
UJ  O  X 
JH< 
X  CD 
UJ  O 
of  O  ui 
3  > 

GO  -J  « 
tO  UJ  M 
Ui  >  O 

5?  u#  o 
a  -* 

M 

§*x 
o  S  5 

to  UJ  *4 


Of 

o 

to 

•  CO  M 
I  UI  M  UJ 
Of  I  to 

a  uj  m 

ao  o 

■  3  I  X 
1  (O  ID 
40  a 

j 

i  h  Ui 
I  UJ  M 
4  X  W 
I  <M  M 

i  wear 

u.  z  < 


<  X  <3  -I  UJ  MX  O  Ui  O  Of  Ui  UJ  to 


H 


1  1.5  2  3  4  5  6  8  1  1 

100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


1  1*5  2  3  4  5  6  8  1  1 

100  1000 

OISTANCE  FROM  SOURCE  (METERS) 


OtAOlAPtftOinolAO 

On^^U\tAi0«OKk0 


«• 

o 

z 

o 

o 

ft 

H 

44 

< 

•  rw 

u 

^  ft 

to 

*-* 

n.  ro 

CSJ 

u. 

K  CD 

a 

M 

4 

UJ 

ft- 

O  K 

V) 

Ul 

z 

UJ  VI  z 

o 

Ul 

*  UJ  o 

4 

«x 

o 

Ohaf 

H 

a 

IAOO 
r*  %0 


>•  MO 

ca  in  *-4 

O  UJ  £ 

-i  o'  3 

o  ax 

o'  a 

o  x  a  -j 

UJ  UJ  <  UJ 
hh  CDtf 
UJ 


0 1 

a 

a  a 

UJ  3 

x  t/> 
o  ^ 
a  uj 
z  a 

KH3 
UJ  CO  z 

z  z  ^ 

••  Of  UJ  of 
Z  3 

o  oujo 
m  a  -j  z 

or  u_  ►-«  a 

UJ  <  CO  o 

a 

o 


-J  CO 

i 

i 

uj  a  o 

i 

>3  Z 

• 

UJO  < 

• 

Jh  03 

« 

Z 

i 

UJ  O  UJ 

i 

(*  O  :> 

i 

UJ 

3  < 

« 

-  x  or 

M  JK 

t 

ft-  ft-  O 

CO  UJ  O 

ft 

O  CO 

ui»  o 

i 

UZMrl 

Of  UJ 

i 

^  ftH  UJ  CNJ  UJ 

a  — j  m 

i 

m  o'  i  n 

z 

i 

3  »-  a.  uj  m 

a  -j 

ft 

v)  a  a  o  o 

Z<o 

i 

S43  1  Z 

33  0 

i 

uj  of  (A  in 

oao 

i 

o  o  «o 

CO  UJ  -H 

9 

tti  af  «  ->  _i 

1 

3  M  r*  UJ 

1 

0«  1  llJH 

m 

ft 

</)  <*  z  u. 

UJ 

1 

UJ  W  M 

Of  _ 

ft 

UJ  Wio  O  OC 

ft 

IA  •  U.  Z  « 

o  ^ 

1 

N 

ft 

o 

a 

i 

z 

ao 

\D 

U> 

4 

fO 

fSJ 

cr\ 


«0 

iO 


<  Z  O  J  W  M  Z  O  UJ  o  Of  UJ  UJ  M 


12 


1  1.5  2  345681  1 

100  1000 

OISTANCE  FROM  SOURCE  (METERS) 


cniAoirtoinouNotrt 

O**'*^UNIJNv04}N.K. 


o 

^  • 

K 

*-• 

K  K> 

CM 

u. 

K  e 

a 

M 

Ul 

N* 

<3  ►- 

c/> 

Ul 

Z 

ui  sn  z 

O 

Ul 

X  Ul  3 

4- 

«4 

o 

Oha 

•H 

a 

j  t/> 

Ul  Of  O 
>  3  Z 
UJ  O  < 
Jh(0 


IA  O  o 
•H  sO  K 


>-  (A  Q 

O  W  W 

o  uc 

-I  X  3 

O  Q.  X 

<x  a. 

o  x  c*  j 
UJ  uj  <  UJ 
»-  ♦-  CD  O' 


or  a. 

Ul  3 

X  </i 

O  W 

a  ui 

z  a 

Q'ND 

UJOZ 

Z  z  3 

••  Of  Ul  Of 

Z  3 

OfflUJQ 
h  or  j  z 
hUJOD 

<* »-  z  o 

Of  U.  H  Qf 

y  4  (/)  o 

a 

o 


IXO  > 

1 

ui 

3  « 

1 

••  X  « 

WJh 

1 

^  ^  o 

(/)  Ui  o 

• 

o  </> 

ui  >  O 

• 

UJ  Z  (A  r* 

or  ui 

1 

3  H  Ui  CM  UJ 

d  j  n 

1 

03  V  <  in 

X 

9 

3  h*  a.  uj  w 

O 

1 

(DU.  dOO 

Z4  e 

1 

\4  3  1  Z 

3  3  0 

» 

UJ  Of  (S)  UN 

ooo 

• 

o  o  <©  o 

V)  Ul  M 

I 

Of  X  ao  3  J 

• 

3  M  -H  UJ 

1 

O  4  1  Uj  H 

•• 

1 

V)  <  z  u. 

Ul 

1 

Ul  IM  M 

Of  A 

1 

UJ  UN  3  <3  Of 

3  21 

• 

Ml  WZ< 

o  ” 

• 

Hli  <UJU. 

►4 

1 

o 

u. 

« 

z 

H40UOUJILOZH 

o 

0. 


•iev:> 


:  S 

•  •  •  • 

•TN 


•  ^UZ“,"Upik  • 

K..AJ 


r~\j 


Mro^i^sDKoocr 


o  o  o  o  o  o  o 

(VI  fO  <t  UN  <6  K  0 


4ZO  ju  m  z  a  ui  o  or  uj  uj  c/i 


13 


1  1.5  2  3  4  5  6  6  1  1.5 

100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


1 

1 

•H 

9 

9 

1 

*•  O 

9 

1 

z  o 

9 

1 

o  1 

9 

1 

M  40 

9 

1 

K  * 

9 

1 

4  •  K 

C0 

9 

1 

O  1 

in 

9 

• 

M  W 

nj 

9 

1 

U.  N  O 

a 

1 

• 

W  4 

UJ 

• 

1 

H-  OH- 

00 

UI 

9 

( 

Z  UMOZ 

o 

1 

1 

UJ  Z  UJ  3 

4 

9 

1 

o  owe* 

a 

9 

1 

M 

1 

1 

1 

• 

9 

9 

1 

9 

«■>* 

9 

9 

1 

1 

• 

1 

1 

1 

1 

9 

9 

• 

o 

9 

1 

9 

9 

« 

9 

I 

« 

1 

1 

O 

z 

x 

1 

• 

1 

in 

o 

o 

9 

1 

1 

H 

40 

N* 

9 

» 

1 

1 

• 

1 

• 

9 

1 

9 

II 

II 

II 

• 

1 

1  M 

9 

1 

9  >- 

00 

a 

9 

1 

1  O 

(/> 

HH 

9 

1 

•  O 

UJ 

z 

9 

9 

1  J 

<* 

3 

9 

1 

9  O 

CL 

X 

9 

1 

I  QC 

CL 

9 

1 

9  O 

Z 

a 

-J 

9 

• 

9  UJ 

UJ 

4 

UJ 

• 

1 

9  9- 

K 

CD 

<* 

9 

1 

9  UJ 

9 

1 

9  X 

• 

1 

1 

9 

1 

— 

m  a 

9 

9 

1 

1 

• 

9 

9 

9 

1 

9 

o 

9 

• 

1 

UJ 

9 

I 

9 

to 

1 

1 

1 

c/> 

9 

1 

9 

UJ 

9 

1 

• 

<x 

9 

1 

9 

a 

9 

1 

9 

Of 

a 

9 

• 

9 

UJ 

3 

9 

1 

9 

* 

(A 

1 

9 

9 

o 

w 

9 

1 

1 

9 

9 

a. 

$ 

a 

9 

1 

1 

9 

or 

M 

3 

9 

1 

9 

UJ 

o 

Z 

9 

1 

9 

z 

z 

3 

9 

• 

9  "* 

a 

UJ 

O' 

9 

1 

9  Z 

3 

9 

1 

9  O 

CD 

UJ 

a 

9 

1 

9  M 

a 

-J 

z 

9 

1 

9  »- 

UJ 

o 

3 

• 

1 

9  4 

9- 

z 

o 

9 

1 

<*»«■.  •  K 

U. 

M 

Of 

1 

• 

-J  m  i  uj 

4 

V) 

o 

9 

• 

a  o  9  a 

9 

1 

c/w  •  o 

9 

9 

M  | 

9 

• 

w 

9 

• 

-J  CO  9 

9 

1 

UJ  QC  O  | 

1 

• 

>DZ  l 

9 

9 

UJ  O  4  9 

9 

i 

i 

1 

1 

Z  9 

9 

9 

UJ  O  UJ  9 

9 

9 

aeo  >  i 

UJ 

1 

1 

3  4  9  ~ 

Z 

O' 

1 

1 

</»  -1  ►-  1  *» 

H- 

o 

9 

t 

(AltlO  1  U 

V) 

« 

1 

UJ  >  O  9  UJ 

z 

to 

•H 

9 

1 

a  uj  » 

M 

UJ 

nj  uj 

9 

9 

CL  _l  Nl  •  CD 

9  in 

9 

1 

X  •  3 

9- 

a 

UJ  M 

9 

9 

a  -j  i  «/> 

U. 

a. 

o  o 

9 

9 

Z4  o  |  S 

4 

3 

1  z 

• 

1 

3  3  e  I  Ul 

« 

to 

m 

• 

9 

O0O  |  o 

o 

«  o 

9 

9 

V>UI  1  Q t 

<3£ 

«o 

3  -i 

1 

9 

•  3 

M 

▼9 

UJ 

9 

9 

9  O 

4 

9 

UJ  M 

9 

i 

m  |  V) 

4 

z  u. 

9 

9 

UJ  9 

Ui 

CVJ 

M 

9 

9 

#  (t,  i  w 

in 

PO 

a  ae 

9 

9 

• 

u. 

z  « 

9 

9 

O  ^  |  M 

u. 

4 

ut  u 

9 

9 

N  |  O 

9 

9 

9 

U.  1  z 

9 

m0  w 

1 

• 

(S^aiiNO^oina 


O 

a 


fflOOULOI 


4  Z  O  JU4  HZ  O  Ui  o  (tf  Ul  UJ  CO 


<o 

40 

in 


ro 


CJ 


00 

<0 

UN 


14 


1  1.5  2  3  4  5  6  0  1  1.5 

100  1000 

DISTANCE  FROM  SOURCE  (METERS) 


Z 

O 


O 

M 

u 


z 

Ul 

Q 


I 

•  K 
^  I 


Ui  iA 
X  UJ 
O  h- 


Q. 

UJ 

in 


UJ 

o 


_J  CD 

a.  a 

(/>  w 


-I  to 
uj  or  o 
>3  Z 
UJ  o  < 
JK  CD 

Z 

UJ  O  UJ 
£X  O  > 


(/)  JH 

c/>  ui  o 
uj  >  o 
OC  UJ 

a.  jn 
X 

o  -j 

z«e 

o  er  o 

CO  UJ  <30 


Ul 
(X 
3  ' 

o 


o 

X 

orN 

moo 
**  •  K 
N- 


II  II  II 

•• 

>  tn  o 

o  co  M 

o  ui  x 

-I  (X  3 

O  Q.  X 

a. 

o  x  ex  -i 

UJ  UJ  <  UJ 
»-  j-  co  or 
UJ 


a 

UJ 
in 
in 

UJ 

or 
a 
a 

3 
</> 
O  ~ 
a.  ui 
za 

(X  hi  3 
uj  o  z 
Z  Z  3 
-  £X  UJ  CX 
Z  3 

O  CO  Ul  Q 
JZ 
KUJU3 
<  h-  Z  O 
exit  MCX 
UJ  <  CO  o 

a. 

o 


<x 

UJ 


-# 
H  *- 
O 

^5 

CD 

3  t- 
(O  It 
V  * 

UJ  <x 
o  o 
(X  on 
3  M 
O  < 
in 

uJ 

ui  m 

w  i 


(X 

o 

C/) 

V)  +4 
Ul  M  UJ 
CX  |  t/> 
a  uj  h 

%?! 
M  ITS 
00  O 

•  3-J 
rl  UJ 
I  UIH 

<Zli 

CM  M 

•  o  ex 

It  z  * 

«  UJ  It 


comomomom 

OfO^ilMAvOtO 


H<CDUOUIItO 

o 

a 


m 


u> 


CM 


M  fO  4*  M>  sC  K 

t«  *4  *4 

<  z  o  j  y  mz  o  uj  o  ex  uj  uj  (o 


0>O<HMro4tf\t0K 


IS 

*U.S.Qov«rnm«nt  Printing  Ottlc»:  1979  —  657-084/296 


100  1000 

0ISTANCE  FROM  SOURCt  (METERS) 


